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RCLM4oo GF1Hl1AL SP:EX;IFICATIONS. 

The basic elements of RCLMhOO are a series of digital integrated 

circuits of the TTI. type (Texas Instruments Series 74 or equivalent). 

Specifications for these circuits are given in Appendix•A. 

-The logic elements of RCLM4oo are mainly designed from the above 

mentioned integrated circuits. Special elements, for example level 

converters, haye been designed from discrete components or integrated 

circuits and discrete components. 

The following specifications are common to aJ.l elements of RCLM400 

if nothing else is separately specified. 

Power_Supply_Voltages. 

The standard power supply voltage is 

+5 V :!:5 per cent. 

In addition, some special circuits require 

+12 V ±5 per cent end/or 

-6 V ±5 per cent • 

.Ambient_Operating_Temperature_Range. 

0 degrees C to +70 degxees C. 

Logic_Output_Levels. 

Output from a logic element will be within the following limits: 

+2.4 V � logical 1 � +5.25 V 

Logic_Input_Levels. 

O V � logicaJ. o � +o. 4 v. 

Input to a logic element should be within the following limits: 

+2. 0 V � logical !. � +5. 5 V 

o V < logical n < +o.8 v. - -
RCSL: 51-VB2',79 October 1968/Aa.J. 
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Unused Inputs. 

Unused inputs should not be left floo.ting, but be connected to a 1 

or O. 1 and O generators are placed on ea(:!h card for this purpose. 

Noise Margins. 

The lindts of input and output logic levels as stated above give 
the following worst-case D.C. noise margins: 

at logical 1: Minimum o.4 V 

at logical 0: Minimum o. 4 V. 

The !D?!�� D.C. noise margins at 25 degrees Care: 
at logicaJ. 1: typ. 2.0 V 

at logical 0: typ. 1.2 V. 

For further description of noise margins refer to Appendix A, page 2 • 

. Input loading and fan-out are specified in terms of unit loads. A 

unit load represents a maxinnnn of 1. 6 mA out of the input at a logical 0 

voltage level and a maximum of 40 µA into the input at a logicaJ. 1 
voltage level. 

Switching_ Times. 

Propagation delays are measured with +1. 5 V as the reference level. 
The following terminology is used: 

tdO is the time be1;ween a change of the input signaJ. which causes 
a change f'rom 1 to O of the output signal. 

td.1 is the time between a char.:ge of the input signaJ. which causes 
a change from Oto 1 of the output signal. 

VB279 
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Propagation delays are spec:i.fied a.t the foUowing operatir..g condi-· 

tions: 

Vee = +5. 0 V 
Ta = 25 degrees C 
l./£.X:1.mum fan-out 
Load capacitance = 15 pF. 

For specification of propagation delays at other operating conditions are 
referred to Appendix A 1 page 5059. 

Mechanical. 

The circuits are mounted. on glass-epoxy printed circuit boards 1 
4.3x5,8 inches. The cards are provided with an ELCO VARICON connector 

plug with 41 pins I which mate with an ELCO VA.�Il.OK receptacle. 
Outputs from the circuits on the card are no:rmally connected to test 

:points which are placed at the back edge of the cards. 

VB279 
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CDl.CUIT EI.JiMENT CLASSIFICJ�'I'ION SYSTFJ>1. 

This classification code will be used for electronic circuits applied in 

equipment developed at A/S Regnecentralen. 

T'ne code consists of two letters followed by three digits. 

First letter: 

Second letter: 

First digit: 

Second and third digit: 

VB329 

A. Combinatorial networks 

B. Sequential networks 

c. Timing circuits 

D • Digital interface circuits 

F. .Analog circuits 

s. Special circuits 

Subdivision of ma.in group ( see below). 

Series identification (1-9). 

Serial number (01 49) circuits developed 

by department 51. 

Serial number (50 - 99) circuits developed 

by department 52. 
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MAil! GROUPS ./\ND SUDDIVISIONS. 

A. Combinatorial Networks. ----------------------
AA AND elements 
Jffi OR elements 
AC NAND elements 
AD NOR elements 
AF AND-OR elements 
AG AND-NOR elements 
AH Logic inverter 
AJ Decoding 

AK Encoding 
AL Adders 
AM 
AN 

AP 

B. Sequential_N etworks. 

BA R-S bistables 

BB J-K bistables 

BC 'fype D bistables 

BD Co1.u1ters 

BF Shift registers 

( 
BG Registers 
BH 

BJ 

c. Timing_ Circuits. 

CA Delay circuits 
CB Mono stables 
cc Oscillators 
CD 

CF 

VB329 
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D. DigitaJ._Interface_Circuits. 

DA Level convei·ters 
DB Cable tronsmi tters 
DC Cable receivers 

DD Drivers (la:np drivers solenoid drivers, etc. ) 
DF Pulse shapers (sch.mitt-triggers, etc. ) 
DG Filter circuits 
DH 

DJ 

F. AnaJ.og_Circuits. 

FA Linear a.>nplifiers 
F.B Sense ampli�iers 

FC Analog switches 
FD Digital to analog converters 
FF Power supply supervision 

FG 

FH 

S. Special_Circuits. 

VB329 

SA 

SB 

AC401: 2-input N.�1-ffi element from the RCL\1400 series of digital 
logic modules. 

AC402: 4-input NAND element from the RCLM4oo series of digital 
logic modules. 

BB401: J-K bistable from the RCLM4oo series of digital logic 
modules. 



Rcu.1400 DA'l:A smmr 

CJllCUIT DESCRIPI'I0N 

RCSL: 51- VB500 

PP• 1 
July 1969 

The Acl�o1 is a 2-input NAND element. The logical operation of the element is: 

SPECIFICATIONS 

EI.JiX::TRICAL CHARACTERISTICS 
Input Loading 

Fan-Out 

S{ITCHING CHARACTERISTICS 
Propagation Delay: td.1 

tdO 

ll"OTE 

1 miit load (each input) 
10 unit loads 

Min. 8 ns; Typ. 18 ns; Max. 29 ns 1) 
Min. 4 ns; Typ. 8 ns; Ma..-x. 15 ns 1)  

1) The indicated. values for minimum pro:pfl€ation delay are estimated values for 
which the manufacturer of the circuits does not guarantee. 

VB500 AC401 



CIRCUIT DESCRIPTION 

A 5 
B " ______ 4_ 4 O 2 
C 3 
D 2 

RCSL: 51-VBli95 

PP• 1 
July 1969 

The AC402 is a 4-input NAND element. The logical operation of the element is: 

SP:EBI!�ICATIONS 

ELJX;TRICAL CHARACTERISTICS 

Input Loading 
Fan-Out 

S{ITCHING CHARACTERISTICS 
Propagation Delay: td1 

tdO 

NOTE 

X = - ,(A AB AC AD) 

1 unit load (each input) 
10 unit loads 

Min. 8 ns; Ty:p. 18 ns; Max. 29 ns 1) 
Min. 4 ns; Typ. 8 ns; Max. 15 ns 1) 

1) The indicated values for minimum propagation delay are estimated values 
for which the manufacturer of the circuits does not guarantee. 



RCLM4•00 DATA SHEET 

A 
B 
C 
D 

F 
G .. 
H r> 

CIRCUIT DESCRIPrION 

9 
8 
7 
6 
5 
4 
3 
2 

���2� 

403 0 1 to X 

RCSL: 51-VB496 

PP• 1 
July 1969 

The AC403 is an 8-input N.AND element� The logical operation of the element is: 

X CJ - I (A /\ B /\ C /\ D /\ E /\ F /\ G /\ H) 

SPEBIF'ICATI0NS 

ELECTRICAL CHARACTERISTICS 

Input Loading 

Fan-Out 

&lITCHING CHARACTERISTICS 
Propcgation Delay: td1 

tdO 

NOTE 

1 unit load (each input) 
10 unit loads 

Min. 8 ns; Typ. 18 ns; Max. 29 ns 1) 
Vdn. 4 ns; Typ. 8 ns; Max. 15 ns 1) 

1) The indicated. values for minimmn propagation delay are estimated. values for 
which the manufacturer of the circuits does not guarantee. 

AC403 



RCLMlwo DATA SI:IEBr 

AC404 

CIRCUIT DESCRIPrION 

RCS-L: 51-VB614 

PP• 1 
July 1969 

The Ac4o4 is a 4-input NAND power element. The element has 3 parallel coupled 

output terminals, and if possible I the load should be divided equally on the 3 
output terminals. The logkal operation of the ele.."Ilent is: 

X I:: - I (A /\ B /\ C /\ D) 

ELE:!TRICJ\L CHARACTERISTICS 
Input Loading 
Fan-Out 

S'WITCHING CHARACTERISTICS 

Propagation Delay: td1 
tdO 

NOTE 

1 unit load (each input) 
30 unit loads 

Min. 8 ns, T<JP� 18 ns; Max. 29 ns 1) 
Min. 4 ns; Typ. 8 ns; Max. 15 ns 1) 

1) The indicated values for minimum propagation delay are estimated values for 
which the manufacturer of the circuits does not guarantee. 

VB614 AC404 



RC1M400 DA'l'A SHEET 

CIRCUIT DESCRIPTION 

The AD401 is a 2-input NORelement 

C = -,(A!B) 

SPECIFICA'l'IC?IS 

ELECTRICAL CHA.�ACTERISTICS 

Input Loading 

Fan-Out 

SWITCHING CHA.�ACTERISTICS 

Propagation Time td(1) 

td(O) 

AD!-1-01 

AD401 

RCSL: 52-1..A56 

pp. 1: 1 

Dec. 1968 

1 unit load (each input) 

10 unit loads 

Typ. 18 nS; Max. 29 nS 

�)"P• 8 nS; Max. 15 nS 



�-

A (1) 7 
B (l) t.> 3 
A (2) 
B (2) 1> 31 
A (3) 33 I 

B (3) fl 32 
A (4) 31 
B (4) 30 
A (5) 29 
8 (5) i.--2..8 
A (6) 27 
8 (6) 26 
A (7) 25 
B (7) 24 
A (8) 23 
8 (8) 22 
A (9) 21 
8 {9) 20 
A (10) 19 
8 (10) l 18 
A {11) 17 
B (11) 16 
A {12) 15 
8 {12) ti 14 
A (13) t- 13 
B (13) 12 
A (14) l l 

8 (15) 10 
A (16) 9 

B (16) 8 
A (17) 7 

B {17) 6 

C (1) 5 
C (2) 

CIRCUIT DESCRIPI'ION C (3) -------------------

AF401 

---

2 

RCSL: 51-VB11/i.6 

PP• 1:2 

June 1969 

F(l) 

F(2) 

The AF401 is an AND-OR element intended for digital multiplexer applications, 
e.g. bus systems. The element has 16>t2 inputs, A(n), B(n) 1 and 3 expa.t-ide:- in­
puts, C(1)

1 
C(2), and C(3). The number of �nputs may be increased by means of 

AND-NOR elements connected to the expander inputs. Output is available on 2 
output termirn.J.s, F(1) and F(2). 

v.8446 AF401 1 



The logicaJ. operation of the AFh01 is  described below. 

F( 1 ) :: lP( 2) :::i A ( 1 ) r- B ( 1 ) v A ( 2 ) ,,, B ( 2 ) v • • •  v A ( 16 ) /\ B ( :l. 6 )  

v - 1C(1 )  V - ,C( 2) V - , C (3 ) 

SP:FDIFICATIONS 

EL:EX;TRICAL CHARACTERISTICS 

Input Loading 
A(n) , B(n) 
C( 1 ) , C(2) , C(3 ) 

Fan-Out , I•'( 1 )  , F( 2) 

S-IITCHING CHARACTERISTICS 
Delay from A(n)  or B(n )  

t o  F( 1 )  or F( 2 ) , td1 = tdO 

Delay from C(n) to P.(1) or F(2) 
td1 
tdO 

1 unit load (each input ) 
2 unit loads ( each input) 

10 unit loads ( each output) 

Typ. 26 ns ; Max. 4l� ns 

Typ. 18 ns ; Max. 29 ns 

Typ. 8 ns ; Max. 15 ns 

VB446 AF401 2 



A r,·:.---1,-i 
B 4 t----Y--4 

AG1+01 

C i---3-�..,r-··--... 
D 2 

CIRCUIT DESCRIPlION 

1 

__ (l,, x 

RCSL: 51-VJ3(15 

PPo 1 
Septemb er 1969 

The AG401 is a 2x; 2-input .AND-NOR element. The logical operation of the element 
is :  

X :r.:i - , (A /\ B v C A D) 

SPEX!IFICATIONS 

ELD::TRICAL CJL<\RACTERISTICS 

Input Loading 

1'"an-0ut 

S:HTCHilrG CHARACTERISTICS 

Propagation Delay: td.1 
tdO 

NOTE 

1 unit load (each input) 
10 unit loads 

Min. 8 ns; Typ. 18 ns ; Max. 29 ns 1 )  

Min. 4 ns; Typ. 18 ns; :Max. 15 ns 1 )  

1) The indicated values for minimum propagation delay ar e  estimated. values for 
which the manufacturer of the circuits does not guarantee. 

V.S615 AG401 



RCU!4oo DATA SHEET 

A(O)""" 
34 

8(0) -r;:,---_3_3 
C(O f

f,--_3__,
2 

V 

D(O) �
1 
__ 3 _l 

AG402 

AG402 r- l � X(O) 
:- -

A(l ). 30 �----= 
8(1 ) 1 29 0 2 ll> X(l ) 
C( l t  __ 2_s 
D( l ):l __ 2_

7 

A(2f 26 1-----� 
8(2 );  25 O 3 :,, X(2) 
C(2)r:--__:;;2'-'-,'14 
D(2 ):, __ 2-!3 

'" 

A(3) 22 1------; 
8(3 ) :  21j r, 4  ► X(3) 

�g}g-� 

20

7
"
1 

A(4) ----· 
8(4)  " 5 ._ X(4) 
C(4f" 1 6  - r 

i). 

D(4 )1 ____ 1_s � 
A0� __ 1_41----�

� 
8(5)�

-,,._
-1�3 1 6 X(5) 

C{5)1. ___ 1_2 . 
D(5t .. __ 1_1 -

G l  G2 G3 G41 

CIRCUIT DESCRIPI'ION 

1 0  9 8 7 

H H n u 
G l  G2 G3 G4 

RCSL :  51-VB6 1G 

PP• 1 : 2  

Sept emb er 19 ·s9 

The Aal+02 is a 6-bit 1 4-input digital multipl exer. The logical operation of 
the circuit 1 s:  

X(n) m - , (A (n)  A Gl v B(n) A G2 v C(n) A G3 v D(n) A al+) , 
n IC 0 , 1 , 2 ,3 , 4 1 5 

VB616 AG402 1 
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SPB:!IFICATIONS 

ELD::TllICAL CHlillI.CTERIS'rICS 

Input Load.inf:, 
A ,B , C  , and D inputs 

G1 , G2 , G3 , ar.d G4 inputs 

F'....Jl-Out 

SWITCHING CHARACTERISTICS 

Propagation Delay: td1 
tdO 

NOTE 

1 unit load ( each input ) 
6 tmi t loads ( each input ) 

10 unit loads (each output) 

Min. 8 ns; Typo 18 ns; Max. 29 ns 1 )  
Min. h ns; Typ. 8 ns; Max. 15 ns 1)  

1) The indicated values for minimum propagation delay are estimated values for 

vhich the manufacturer of the circuits does not guarantee. 

VB616 AG402 2 



RCU11J.oo DATA SHE:ET 

7 

7 

7 

7 

7 

1 

7 

7 

CIRCUIT DESCRIPTION 

A 1 8  

A � 
B ) 
B � 1 5 O 
C 1 4  
c �  1 3  0 D b 1 2  
D 

� E 
E 
F 
F a--2-o 
G 
G 
H 
H t> 3 0 

AJ401 

AJ 
401 

69 ,, 2 
0 

ODD 

EVE N 

RCSL : 51-Vli1 50 

PP• 1 : 2  
June 1969 

The AJ401 is  an 8-bit parity decoder which detects whether the input word 
(A 1B ,  • • •  1 H) contains an odd or even number of l ' s. 

For an odd No. of l ' s: ODD = 1 and EVEN =  0 
For an even No. of l ' s : ODD = 0 and EVEN = 1 

The logical. expression for the outputs 1s: 

ODD = - , Emi = A exor B exor C exor D exor E exor F exor G exor H 

where A exor B = A A - ,B v - ,A /\ B 

VB450 1 



. ( 

SP'Er! IJi'ICATIOHS 

ELEX:TRICAL CILI\RACTERISTICS 
Input LoadJ.ng 

Fan-Out 

SWITCHING CHARACTERISTICS 

Delay f'rom Input to Output: td1 

tdO 

v.8450 AJ401 

:. tmit load ( each input) 

10 unit loads ( each output) 

Typ. 70 ns; Max. 117 ns 

fyp. 60 ns ; Max. 103 ns 

2 



RCLM4oo DATA SHEEl' 

CIRCUIT DF.SCRIPI'ION 

7 

7 

A I) 1 8 
A � 1 7 0 B 1 6  
B � 
C 1 4 

7 C �� D 1 2  
7 D l> 1 1 O E 1 0  
7 E l) 9 0 

F J. 8 
7 F 7 

G 6 
7 G ti 5 0 

H 4 
7 H 

t 
3 

AJ 
404 

EB 
0 2 

ODD 

� EVEN 

RCSL: 51-VBl+L�9 

PP• 1 : 2 
June 1969 

The AJ4o4 is  a high- speed 8-bit parity decoder which detects whether the in­
put word (A 1B 1 • • •  1 H)  contains an odd or even number of 1 1 s. 

For an odd No. of 1 1 s:  ODD = 1 and EVEN = 0 
For an even No. of 1 1 s :  ODD = 0 and EVEN = 1 

The logical expression for the outputs is :  

ODD = - ,EVEN = A exor B exor C exor D exor E exor F exor G exor H 

where A exor B = A A - ,B  v - 1A /\ B 

VB449 AJ4o4 1 



SPEX:IFICA'l1IO �S 

ELB:;TRICAL CHARACTERISTICS 

Input Loa Ung 

Fan-Out 

SWI'l'CHili G CHARACTERISTICS 

Delay from Input to Output : td1 

tdO 

AJ4o4 

1 unit J.oad ( each input) 

10 unit loads ( each input) 

Typo 53 ns ; Max. 86 ns 

Typ. 35 ns ; Max. 62 ns 

2 



RCLlvfLWO D ATA SJIEEI' 

CIRCUIT DESCRIPI'ION 

D 

C 

BA.401 

4 D ,---;!'!> Q 
3 C 

BA O l'-_2 __ � , Q  

RCSL:  51-VB.382 
:pp. 1: 2 
April 1969 

The BA401 is a bistable element. of the R-S type with a data input and a con­
trol input. The operation of the element is described in the truth table 
below. 

C D :J: � 
0 0 Q 
0 1 Q 
1 0 0 

1 1 1 

When control input C is 
The logic value of D is 

SPmIFICATIOiiS 

Q = Output before the trru1Sition from 0 

to 1 of C. 

¾ Q = Output after the transition from 1 to 
O of c. 

1 ,  the output Q will follow the data input D 1 ( Q = D ) .  
stored when C changes from 1 to o. 

ELWTRICAI. CIIAI�AC�.':...�ISTICS 
Input Loading 

· Data Input 
Control Input 

Fan-Out 

VB382 

1 unit load 

2 unit loads 
9 unit loads (each output) 

BA401 1 



.:WITCHING CHARAC'l'ERI S'l'IC S 
Min. Set-Time 1 )  100 ns 
Delay from D to Q td1 '.l'yp, 26 ns; Ma,'\'.:. 50. ns 

td0 Typ, 52 ns; MEl.Xo 100 11S 

Delay from D to -, Q td1 Typ. 44 ns; Max. 85 ns 
td0 Typ. 34 ns; Vax. 7 0  ns 

NOTE 

1) To ensure correct storage of data , the control input must be 1 for a tL�e 
� Min. Set-Time. During this time the data input should remain stable. 

BA.401 2 



l�U.f 400 DA'rA E:HEEr 

CIRCUIT DESCRIPTION 

s 
J l  1 0  

J2  9 

J3 
T l 7 
K3 3 
K2 5 
Kl  4 

R 

J l 

B8 40 1  

K 0 

3 

l 

2 

Q 

- , Q 

RCSL : 5 l -VB625 

pp. 1 : 2  

September 1 959 

The BBl�o, is an edge-triggered J-K bistable with gated J and K inputs and 

asynchronous reset and set inputs .  

Synchronous Operation 

The state of the bistable changes on the transition fran O to 1 of the clock 

input T .  The operation of the bistable i s  described in the truth table below. 

J K ¾Q ----------- ----
0 0 Q. 
0 1 0 
1 0 1 
1 1 - .Q  

!Q = Output after the transition from O to 1 of T .  

J c  Jl /\ J2 /\ - ,J3 

K = Kl /\ K2 /\ - , K3 

The R and S inputs should be 1 du..""1.ng this mode of operation. 

Asynchronous Op�ration 

The R and S inputs are operative only when T is O. If T is 1 when R or S changes 

frcm 1 to 0 ,  both Q and - ,Q can go to o .  When T changes to O the bi stable vill 

assume the state determined by the R and S inputs. 

VB625 BB401 1 



R s :!Q, !Q = Next st�te of the bistable . ------- --- .... ·· ··- ·� -
0 0 Note 
0 l 0 
1 0 , 
1 1 Q 

Note: Both Q, and - ,Q are 0 , and the nc>..-t state depends on the sequence i n  

which R and S are chru1ged . 

SPECIFICATIONS 

ELECI'RICAL CHARACTERISTICS 

Input Loading : J ,  K , and T 

R and S 

Fan-Out 

SWITCHING CHARACTER.ISI'ICS 

Min. Width of T 

Transition Time frcm 

O to 1 of T 1 )  

Min . Width of R and S 
Max. Clock Frequency 

Min. Input Set-up Time 2) 

Min. Input Hold Time 3) 

Delay from T to Output 

Q or - , Q. : td 1 

tdO 
Delay frcm R or S to Output 

Q or - ,Q: td1 
tdO 

NorEs 

1 unit load ( each input) 

2 unit loads ( each input) 

1 0  unit loads ( each output )  

20 ns 

Min. 5 ns; Max. 1 50 ns 

25 ns 

20 Mc/s 
20 ns 
5 ns 

Min . 1 0  ns; Typ .  27 ns; Max . 50 ns 
Min. 1 0  ns; Typ .  1 8  ns; Max. 50 ns 

Max. 50 ns 

Max. 50 ns 

1 ) Transition time frcm +1 volt level to +2 volts level. 

2) Set-up time is  the time for which the J and K inputs must be stable befo�e 

the tra.nsitio:i. from O to 1 of T. 

3) Hold time is  the time for which the J and K inputs must be stable after �he 

transition from 0 to 1 of T.  

VB625 BB401 2 



l�IM 400 DATA EHEET 

s 
D 5 

4 

R 

CIRCUIT DESCRIPTION 

BCL�01 

6 

D 
T 
BC 
401 

3 

0 2 

Q 

- , Q 

HCSL : 5 1 -VB624 
pp . 1 : 2  

September 1 969 

The E,C401 i s  a D-type ,  edge-triggered M.stable with asynchronous reset and 
set inputs .  

Synchronous Opern.tion 
The logical value of D i s stored on the transition fran O to 1 of the clock T .  
Triggering occurs at a voltage level and i s  not directly related to the tran­
sition time of the positive edge of the clock. After the clock input threshold 
voltae;e has been passed, the D input i s  locked cut . 

D ,l:Q ----------
0 O 
1 1 

iQ = Output after the transition from O to 1 of T .  

The R and S inputs should be 1 during thi s mode of operation. 

Asynchronous Opera ti on 
The R and S inputs are a.synchronous inputs which control the state of the 
bi stable independent of the state of the clock input T .  

R S jQ ---------------
0 O Note 
0 1 0 
1 0 1 
1 1 Q 

¾ = Next state of the bistable 

Note : Both Q. and - ,Q. are 1 ,  and the next state depends on the sequence in 
which R and S are changed • 

. VB624 BC401 1 



SPECIFICA'rIOHS 

ELECTRICAL CHARAC"rERISl'ICS 

Input Loading : D 

T 1
S 

R 

Fan-Out 

S.UTCHING CHAFACTERISTICS 

Min. Width of T 

M5.n. Width of R and S 

Mox. Clock Frequency 

Min. Input Set�up Time 1 ) 

Min. Input Hold Time 2) 

Delay f'rom T to Output 

Q or , -Q : td1 

tdO 

Delay fran R or S to Output 

Q or . ..  ,Q :  td1 
tdO 

NCYrES 

l unit lead 

2 unit loads ( each input) 

3 unit loads 

1 0  unit loads ( each output) 

30 ns 

30 na 

1 5  Mc/s 

20 ns 

5 118 

Min. 1 0  ns; Typ . 20 ns; Max. 35 ns 

Min.  10 ns; Typ . 28 ns; Max. 50 ns 

Max. 25 ns 

Max. 4o ns 

1 )  Set-up time is the time for which the D input must be stable before the 

transition frcm O to 1 of T. 

2) Hold time i s  the time for which the D input must be stable after the 

transition fonn O to 1 of T.  

. VB624 BC401 2 



BD401 

C b--
1 T 

1 5  1 6  
T C 

D(O) l ti 
8D40 1 

D(l ) p 

D(2) 

C 

C l l 
b 
a 
ci 

ClRCUIT DFBCRIPI'ION 

l f 
co 

1 
0 

l 
0 

l 
0 

2 
3 

4 
5 

6 
7 

RCSL: 51-Vl3383 
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"' 
co 

� Q(O) 

Q(l ) 

Q (2) 
(> 

The BD401 is a 3-bit register intended for synchronous binary counter appli­

cations. It is provided. with inputs for parallel data entry. 

By mea.�s of exter�al connections the ED401 may be coupled either as a binary 

up-counter or down-counter. Q(2) is the least significant bit. 

For operation as an up-counter , inputs a,  '!:: 1 and c are connected to Q(2) 1 

Q( 1 ) , and Q(O) respectively. 

For operation as a down-counter I inputs a ,  b I and c are connected to - ,Q( 2)  1 

- ,Q( 1 ) , and - ,Q(O) respectively. 

BD401 1 



The counting sequences arc shown in tlrn tr:.1th tablas below: 

Up-counting Down-counting 

Count co Q(O)  Q( 1 )  Q( 2 )  c i  COlL'1t �o (i( 0) C:( 1 ) 4( 2 )  ci  

0 1 0 0 0 0 0 0 1 1 1 0 

1 1 0 0 1 0 1 1 1 1 0 0 

2 1 0 1 0 0 2 1 1 0 1 0 

3 1 0 1 1 0 3 1 1 0 0 0 

4 1 1 0 0 0 4 1 0 1 1 0 .,_ 

5 1 1 0 1 0 5 1 0 1 0 0 

6 1 1 1 . 0  0 6 1 0 0 1 0 

7 0 1 1 1 0 7 1 0 0 0 0 

Outputs change on the transition from O to 1 of the clock. Note that carry 

' input and output are negated. 

Parallel insertion of data into the register may be  accomplished by means 

of the data inputs D( 0: 2) and the c ontrol input C which is common to all 

bits. The operation is describ ed in the truth table below. 

C D ( n) ¾ Q(n )  Q(n) ::: Output b efore the transition from O to 

0 0 Q(n) 1 of C. 

0 1 Q(n) 
1 0 0 :l: Q(n) = Output after the transition from 1 to 

1 1 1 0 of C. 

When C is  1 1 output Q(n) will follow data input D(n) . The logic value of  

D(n) i s  stored when C changes from 1 to  o. 

Clock input should be O during thi s  mode of operation. 

SPE:;IFICATIONS 

ll.R!TRICAL CHARACTERISTICS 

Input Loading 

D( 0 : 2 ) . c 
T ,  b 

a 
C 

ci 

1 unit load (each input) 

3 unit loads (each input) 

5 unit loads 

6 unit loads 

7 unit loads 

BD401 2 



Fan-Out 

fMITCHING CHA:1ACTF1lIS'l'ICS 
Min. Width of T 
Max. Rise Time of T 

Min. Set-Time for D(n) 
Delay from T to Q(n) or 

- , Q(n ) td1 
tdO 

Input::; 

Delay from D(n) to Q(n) or 
- ,Q(n ) tdi = td0 

Min. Period Time for T 

NOTE 

1 )  

10 tmit loads ( each output ) 

5(J 11S 

150 11S 

100 ns 

Min. 10 ns; Typ. · 27 ns; Max. 50 ns 
Min. 10 ns; Typ. 18 ns ; Ma..x. 50 ns 

Typ� 60 ns; Max. 95 ns 

70  + (N-1) x 45 [ns] 1 N is the number 
of BD401 ' s. 

1) To ensure correct storage of data I the C input must be 1 for a tim e  
?, Set-Time I and during this time inputs D (  0:  2 )  should r Emain stable . 

/ 

BD401 



HCIJ4.J.OO DATJ1. SHEEI' 

BG401 

BG40 1 
D(O) � 1 9  1 ... 0 

D(l) 1 8  1 f 0 

D(2) 1 7  1 
0 

0(3) . 1 6  1 ... 
0 

0(4) 1 5 1 t 
0 

0(5) "' 1 4  1 
0 

T 
T � 1 3 1 .,; 

CIRCUIT DESCRIPI'ION 

1 :� 
2 

3 � 
4 -II> 

5 .. 
6 

. .. 

7 
£) 

8 "· 

9 
Do 

J.Q.._-fl, 

1 1  
1 2  

... 

Q (O) 

Q(l) 

Q (2) 

Q (3) 

Q (4) 

Q (5) 

RC.SL: 51-VB385 

PP• 1 : 2  
April 1969 

/ 

The BG401 is a 6-bit parallel-in 1 parallel-out register element. Data are 

stored on the transition from O to 1 of the clock. The operation is de  -

scribed in the truth table below.  

D(n) ¾ Q(n) 

0 0 

1 1 

i Q(n ) = Output after the transition from 

0 to 1 of the clock. 

BG401 1 



SP:EX:!IF'ICATIONS 

EL:EX:!TRICAL CHARACTI-RISI'ICS 
Input Loading 

D{n) 
T 

Fan-Out 

SWITC.RING CHARACTERISTICS 

Min. Width of Clock Pulse 
Max. Clock Frequency 
Min. Input Set-Up Time 

Min. Input Hold Time 

Delay from Clock to Output 
Q(n )  or - ,Q(n ) ; 

NOTES 

1 )  

2 )  

td1 

tdO 

1 u1it load 

12 unit loads 

10  unit loads 

30 ns 
15 Mc/s 
20 ns 

5 ns 

Min. 10 ns , 

Min. 10 ns , 
Typ. 20 ns , Max. 35 ns 

Typ. 28 ns , �.ax. 50 ns 

1 )  Set-up time is the time for which the D inputs must be steady b efore the 

transition from O to 1 of the clock. 

2 )  Hold time is  the time for which the D inputs must be  steady af'ter the 
transition from O to 1 of the clock. 

BG401 2 



RCI.M4 oo DA'J'.A SHEP,]: 

G2 
G l  

BG402 

G l  
D 1  (0) 32 
D2 (0) 

1�31 
D3(0) �.Q. 
D 1 ( 1 )  

� 

D2( 1 ) 2i.f 

0 2 ... .... 

l 3 --i» 
0 4 

--❖ 

Q(l) 

D3( 1 )
:: 

;� D l  (2) t 26 
D2(2) f> 25 

1 5 
0 6 

Q (2) � 

D3(2) r, 24 I 

D l (3) 
D2(3) () 22_ 
D3(3) £;,-- 2 1  

BG402 
1 L-.-� 
0 8 � 

D 1 (4) r�.£Q_ 1 _J� 
D2(4) l>--1 9  0 1 0  
D3(4)  f: 1 8  L- � 
D 1 (5 ) 1 7  l 1 1  . .  
D2(5 ) �__L_6-

.... ...,.....,_l...,.Or

2 

. 

.03 (5 )  1 5 

T 1.,__ __ 1 4_, l : 
C t>-----..J 

CIRCUIT DESCRIPI'ION 

Q(3) 

0(4) 

Q (5) 

RCSL: 5:t-\TB386 

PP• 1 : 3 

April 1969 

The BG402 i s  a 6-bit narallel-in , parallel-out r egist er element which i s  
equipped with 2 inputs D 1  and D 2  for synchronous data entry and 1 input D3 
for asynchronous data entry. 

VB386 BG402 1 



Synchronouo Data Entry: 
Data j_nputs D1(  0 :  5 )  a.l'.l.d. D2( 0 :  5 )  urc controJ led by control inputs G1 , G2 , 

and the clock input '11. Data are stored on the transition from O to 1 of 
the clock� 

X(n) = G1 A D1 (n )  v G2 A D2(n) 

X(n) 
0 

1 

¾ Q(n) 
0 

1 

i Q(n) = Output after the transition from 0 
to 1 of the clock. 

Contr.ol input C must b e  O during this  mode of operation. 

Asynchronous Data Entry: 
Data inputs D3 (0: 5) are controlled by the control input C .  Asynchronous 
data e..�try is independent of the state of the clock input T .  

C D3 (n) ¾ Q(n) Q(n) ::: Output before the transition from 0 

0 0 Q(n) to 1 of C. 
0 1 Q(n) 
1 0 0 ¾ Q(n) = Output after the transition from 1 
1 1 1 to O of C e  

When control input C = 1 1 the output Q.(n) will follow the data input D3 (n) 1 

� = D3(n) . The logic value of D3 (n) is  stored when C changes from 1 to o. 

SPECIFICATIONS 

ll.:EX::TRICAL CW', .. RACTERISTICS 
Input Loading 

D inputs 
G1 1 G2 

C ,  T 

Fan-Out 

VB386 

1 unit load. 
6 un.t t 1 oads 

12 unit loads 
10 unit loads 

l3G402 2 



S-lI'l'CHING CHA:lAC'l'l-1tISTICS 

Synchronous Data FhtrJ:  

Minr Width of  Clock Pulse 

:ivrax. Clock Freq_uency 

Min. Input Set-Up Time 

G1, G2, D1{ 0: 5) 
1 

D2(0 : 5) 

Mino Input Hold Time 

G1, G2, D1(0: 5) 1 D2(0: 5) 

Delay from T to Output 

Q(n) or - 1 Q(n) 1 td1 

tdO 

Asynchronous Data Entry: 

NOTES 

Min. Set-Time 

Deley from D3(n) to Q(n) 

or -, C:l(n) . td1 

ta.o 

1 )  

2) 

3)  

30  ns 

15 Mc/s 

50 11S 

1 ns 

Min. 10 ns; Typ. 20 ns ; Max. 3 5  ns 

Min. 10 ns ; Typ. 28 ns ; Max. 50 ns 

75 ns 

Max. 70 ns 

Max. 85  ns 

1 )  Set-up time is the time for which the inputs must be steady before the 

transition from O to 1 of the clock. 

2)  Hold time is the time for which the inputs must be steady after the tran­

sition from O to 1 of the clock. 

3 )  Set-time is the time for which the C input must be 1 to ensure correct 

storage of data. During this time the data inputs D3( 0: 5) should remain 

stable. 

VB386 BG402 3 



ncu4wo DATA SHEEr 

G4 
G3 
G2 
G l  

D 1  (0) 
D2(0) 
D3(0) 
D4(0) 
D5(0) 

D 1  ( 1 ) 
D2(1 ) 
D3(1 ) 
D4(1 ) 
D5(1) 

D 1  (2) 
D2(2) 
D3(2) 
D4(2) 
D5(2) 

D l (3) 
D2(3) 
D3(3) 
D4(3) 
D5(3) 

T 
C 

CIRCUIT DESCRIPI'ION 
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24 
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22 
21 

BG405 
20 
19 
1 8  
17 
16 

15 
14 
1 3 
12 
1 1  

T C 
1 0 1 9 1  

34 
G4 

1 1 

0 2 

l 3 

0 4 

l 5 

0 6 

1 7 

0 8 

� 

. 
V 
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. 
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r 

. 
r 

. 
r 

r 

RCSL: 51-Vi3l�97 

PP• 1 : 3 

July 1969 

Q(0) 

Q( 1 ) 

Q(2) 

Q(3) 

The BG405 is a 4-bit parallel-in , _parallel-out register element which is 
equipped with 4 inputs Di , D2 , D3 , and D4 for synchronous data entry and 1 
input D5 for asynchronous data entry. 
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Synchronous Data Iintry: 
Data inputs D1 ( 0: 3 ) , D2(0 :3) , D3 ( 0: 3 ) , m1cc D4( 0: 3) , are controll ed by C ,)n­

trol inputs G1 , G2 1 G3 , Gl1 , ond the clock input T. Data are stored on tho 
transition from O to 1 of the clock. 

X(n )  r=i G1 A D1 (n)  v G2 A D2(n)  v G3 A D3{ n )  v G4 A D4(n) 

X(n)  
0 
1 

¾ Q(n)  
0 
1 

¾ Q(n )  � Output after the transition from 0 
to 1 of the clock. 

Control input C must be O during this mode of operation.  

Asynchronous Date. Entry: 
Data inputs D5( 0 : 3 )  are controlled by the control input C.  Asynchronous 
data entry is  independent of the state of the clock input T. 

C D5(n)  ¾ Q(n) Q(n) = Output b efore the transition frorn O 
0 0 Q(n) to 1 of C .  
0 1 Q(n) 
1 0 0 ¾ Q(n) = Output after the transition from 1 
1 1 1 to O of C. 

When control input C = 1 ,  the output Q(n) will follow the data input D5(n) , 
Qn = D5( n ) . The logic value o f  D5(n)  i s  stored when C changes from 1 to o. 

SPFX:IFICATIONS 

ELDJTRICAL CIIAR.ACTERISTICS 

Input Loa.ding 
D inputs 
G1 , G2 , G3 , G4 
C I T 

Fan-Out 

BG40; 

1 unit load 
4 unit loads 
8 unit loads 

10 unit loads 

2 



SWITCHllW CW\RAC'l'EHISTICS 
Synchronous Data Entry: 

Min. Wldth of Clock Pulse 30 ns 
Max. Clock Freg_uency 15 Mc/ a 

Min.,  Input Set-Up Time 1 )  
G1 1 G2 , G3 , G4 , 
D1( 0 :3 ) , D2( 0: 3 ) , 
D3 ( 0: 3 ) ,  D4( 0: 3 )  5 0  ns 

Min. Input Hold Time 2) 
G1 , G2 1 G3 , G4 1 
D1( 0: 3 )  1 D2( 0 : 3 )  1 
D3( 0 :3)  , nli( 0: 3 )  

Delay from T to Output 

1 ns 

Q(n) or -
1
Q(n) 1 td1 

tdO 

Min. 10 ns ; Typ. 20 ns ; Max. 35  ns 
Min. 10 ns ; Typ. 28 ns ; Max. 50 ns 

Asynchronous Data Entry: 

NOUS 

Jvlin. Set-Time 
Delay from D5(n) to Q(n) 

or - 1 Q(n) , td1 

tdO 

3 )  75  ns 

Max. 70 ns 
Max. 85 ns 

1 )  Set-up time i s  the time for which the inputs must b e  steady before the 
transition from O to 1 of the clock. 

2) Hold time i s  the time for which the inputs must b e  steady after the tran­
sition from O to 1 of the clock. 

3) Set-time i s  the time for which the C input must be 1 to ensure corre�t 
storage of data. During thi s time the data inputs D5( 0: 3 )  should rems.in 
stable. 

VB497 BG405 3 



RCU1 lt00 DATA f;}IEE'l1 

A __ 4� 
3 

CIRCUIT DESCRIPTION 

CA401 

CA 40 1  

-@- --
F 

_1__,� 7 F 

RCSL : 5 1  -VJ34l18 

pp . 1 : 2  

June 1969 

The CA401 is a delay circuit with adjustable delay of o. 

Coarse adjustment of the de1ay is  obtained by replacement of the timing ca­

pacitor C ( refer to the PCBA diagram) . A continuous adjustment of approxi­

mately !33 per cent i s  possible by means of a potentiometer. 

The figure below shows the operation of the circuit . 

1 
Input A A B  0 

Output F 0 

SPECIFICATIONS 

ELECI1RICAL CHARACTERi srrcs 

Input Loa.ding 

Fan-Out : F 

- ,F 

vB448 

� 

I 

_LJ 
--t I- td l 

CA401 

� 

I I I 
+ td Q "' I  

1 unit 1 cad ( each input) 

8 unit leads 

1 0  unit leads 

1 



SWITCHING CHARACTERISI'ICS 
Delay from Input to Output F 

Potentiometer max . CC'w :  td1 
tdO 

Potentiometer max . C-w : td1 
tdO 

Delay from Input to Out1)Ut -
1 
F 

Potentiometer max . ccw : td1 
tdO 

P otentiometer max. CW :  td1 
tdO 

Variation of tdO for :!;5 per cent 
Power Supply Variation 

Variation of tdO vs .  
Temperature Variation 

NOTE 

1 ) 

Typ . 1 6  ns 
'Iyp . 45 + 0 . 35x5 . 1 xC [pF , ns ]  
'l'yp . 1 6  ns 
Typ . 60 + 0 . 35x 1 0 . 1 x C (pF, ns ]  

Typ .  65  + 0 . 35x5 . 1 xC [ pF , ns]  
Typ . 25 ns 
Typ .  75 + 0 . 35x 1 0 . 1 xC [pF ,ns ]  
Typ . 2 5  ns 

< !1 . 5  per cent 

< +0. 05 per cent/deg . C 

1 )  Variation of the timing capacitor C i s  not included.  

vB448 CA4o1 2 



RCLM4oo DATA SHEEI' 

CB401 

C B40 1  
T l  l>-- 4 - l Q 
T2 3 T O l'--'2 ___ ___,,.�, 7 Q 

CIRCUIT DESCRIPI'ION 

RCSL: 51-VB387 

PP• 1: 2 
April 1969 

The CB401 is u monostable multivibrator with trigger inputs. The output :pulse 

width is independent of the input pulse width. 

The CB401 is triggered when the input function F = Tl A T2 changes from O to 

1c  

The output pulse width is contirmous variable in a ratio 1. 5:  1 by means of a 

screwdriver adjustment. Coarse adjustment is obtained by replacement o f  the 

timing capacitor C (refer to the �BA circuit diagram). 

SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 

Input Loading 

Fan-Out: Q 

- ,Q  

1 unit load 

9 unit loads 

10 unit loads 

CB401 1 



S'iHTCHING ClLJ\RAC'rEHISTICS 

Mino Inpu.t Pulse Width 

Output Pulse  Width 

Min .  Output Puls e  Width for C = 0 

Min �  Recovery Time 

Variation of Output Pulse Wiclth 
vs. Power Supply (±5 per c ent) 

Variation of Output Pulse Width 
vs . Temperature ( O: 70° C)  1 1) 

Delay from Ti , T2 to Q ,  tdi 

Delay from Ti , T2 to - 1 Q 1 tdO 

NOTE 

:J OO ns 

�'min = 5>t (C+20) ; [ns , pF] 
Truax = 7 ; 5x(C+20) ; [ns , pF] 

2.00 ns 

Tr = 'Dnin :-: 5(C+20) ; [ns , pF) 

< ±3 per c ent 

< :t 1 .  5 per cent 

Typ. 50 ns ; VJ.UX. 85 ns 

Typ. 60 ns;  Max. 100 ns 

1 )  Variation of the timing capacitor C is  not included. 
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HCUi 400 DA'l11\ SHEE'I' 

CIRCUIT DBSC RIPTION 

Al 
A2 
B 

CB402 

C B402 
f> 5 0 71 1 �-- Q 
�--4 _,,0 ..J o -2� -, o 

3 

RCSL: 51 -VB11-!.i7 

pp . 1 : 2  

June 1 969 

The CB402 i s  a monostable multivibrator with triggering on positive or nega­

tive going inputs .  The output pulse width i s  independent of the input pul se 

width. 

The CB402 i s  triggered when the input function F = ( - ,A1 V - ,A2) A B  changes 

from O to 1 .  Input B i s a schmitt-tri&ser input which allows triggering on 

input signals with transition times up to 1 volt/second. 

The output pulse width i s  continuous veriable in a ratio 6 : 1  by means of a 

screwdriver adjustment . Crarse adjustment i s  obtained by replacement of the 

timing capacitor C ( refer to the PCBA circuit diagram) . 

SPEC I FI CATIONS 

ELECTRICAL CHARACTERISTICS 

Input Loading: A 1 , A2 

B 
Fan-out 

VB447 CB402 

1 unit load 

2 unit loads 

1 O unit loads 

l 



&'WITCHING CHAHP..CT ERI S'l1I CS 

Min .  Input Pulse Wj_dt.h 

Max. Input Rise and Fall Time : 
A1 , A2 

B 

Threshold Levels for Input B 
at 25 deg . C :  Upper 

Lower 

Typ . Output P ulse Width 

Min.  Output Pulse Width 
Min .  Recovery Time 1 )  

Delay frcm A 1 • A2 to Q :  tdl 

Delay frcm B to Q : td 1 
Pelny from A1 • A2 to - ,Q : tdO 

Delay fran B to - ; Q :  tdO 

Variation of Pulse Width for 

+5 per cent Po-wer Supply Variation .. 
Variation of Pulse Width with 
Temperature ( 0 :70 deg . C) 2) 

NOI'ES 

50 110 

1 volt/us 
1 volt/a 

Typ . 1 .  55  volt 
Typ . 1 . 35 volt 

o . 69x RxC [ns,  kohm, pF] 
Tollin. = 2 kohms 
Thnax. = 1 2  kOru:!18 

50  ns; C = 0 1 R == 2 kohma 

2.8xc [ns ,pF] 

Min . 25 ns; Typ .  �-5 ns; Max. 

Min .  1 5  ns; Typ . 35 ns; Max. 

Min . 30 ns; Typ .  5 0  ns; Max. 

Min. 20 ns; Typ . 4o ns; Max. 

Typ . �0 .2 per cent 

Typ . !0.2  per cent 

70 ns 
55  ns 

Bo ns 

65 ns 

1 )  Shorter recovery time is possible if a certain amount of output pulse ",ridth 
reduction i s  allowed. Scme approximate values for output pulse with reduc­
tion, delta T versus recovery time Tr, i s  given below. 

Delta T = 1 per cent for Tr = 2 . 5  xC [ns , pF] 

Delta T = 5 per cent for Tr = 1 .3 xC [ns ,pF ]  
Delta T = 1 0  per cent for Tr = 0 .71 xC [ns , pF] 

2) Variation of the timing capacitor C is not included .  

vB447 CB4o2 2 



RCLM Ji.oo DA'l'A SJIE�r 

CC407 
5Mc/s 
l Mc/s 

1 OOKc/s 
1 OKc/s 

© 

CIRCUIT DESC RIPI'IOH 

l 
2 
3 

4 

S> 

r -

RSL: 51-VB61'( 

PP• 1 : 2  
Sept ember 19( 19 

The ccL1-07 is a prec ision frequency source with output frequencies of' 5 Mc/ s ,  
1 Mc/ s ,  100 Kc/ s I 

and 10 Kc/ s. It comprises a 5 Mc/ s crystal controlled osdl­
lator mounted in a :proportional-controlled oven , and a. ripple counter for fre­
quency division. 

The oscillator frequency may be trimmed by means of a screwdriver adjustment. 

The d elay between the 5 Mc/ s output and the 1 'Mc/ s 1 100 Kc/ s ,  and 10 Kc/ s 
outputs are measured as shown b elow. 

5 Mc/s Output � [____J  
I 
I 

I I 
J I Other Outputs 0 

I 

� --11 � tdO 

It should be noted that the card occupies the same space as 7 norma.l cards. 

VB617 CC407 1 



SPT�Ili'ICATIONS : 

ELEX;'l'RICAL CHAR A.C'.I'ER IS TICS 

Fon-ou·t 
5 Mc/s output 
1 Mc/s , 100 Kc/ s ,  and 10 Kc/ s  

outputs 

�RITCHING CHARACTmISTICS 
Stability vs . Temperature 
Stability vs. Supply Voltage 

Average Aging Rate 

Warm-up Accuracy 

Ot,1tput Duty Cycle ,  5 Mc/s 
1 Mc/s 

100 Kc/s 

10 Kc/s 
Delay between 5 Mc/s output 

and 
1 Mc/ s output : td1 

td0 

100 Kc/ s output : td1 
td0 

10 Kc/s outpu.t : td1 
td0 

MEDHANICAL 

6 unit loads 

10 unit loads ( each output ) 

Typ. ±5x10 exp (-9 )/deg. C 

Typ. ±2• 5,: 10 exp (-8 } for a 
±5 per c ent variation of +12V 
supply 
+2x10 exp (-8 )/day 
Better than 1x10 exp (-6)  after 

1 minute. 
Better than 1�10 exp ( -7 )  after 
3 minutes. 

Approximately 50 per cent 
20 per c ent 

50 per cent 
50 per c ent 

Typ. 20 ns ; Max. 35 ns 

Typ. 20 ns ; Max. 35 ns 

Typ. 60 ns; Max. 105 ns 

Typ. 60 ns ; Max. 105 ns 

Typ. 100 ns ; Mg.x. 175 ns 

Typ. 100 ns; Max. 175 ns 

The card occupies the same space as 7 normal cards. 

VB617 cc407 2 



RCIM!wo DATA SHEEI1 

CIRCUIT DESCRIPrION 

RCSL: 51-VB391 

IJPo 1 
April 1969 

A :=±[JDA404�7�_!_!' X . 
B 3 I . . +5

� �,� 0 vol t  
� 2 V  t-

The DA4o4 is a digital level converter for coupling RCLM400 modules to sys­
tems r equiring higher voltage swing. The DA4o4 accepts RCLM4oo standard 
signal levels at inputs A and B.  The nominal output voltage levels at X are 
0 volt and + 12 volts. The 0-volt terminal may e. g .  be used for twisted 
:pairs. 

The logical operation of the circuit is X = - , (A A B) = - ,A v - ,B. 

SPB::: IFICATION S 

ELB:::TRICAL CHAJ{ACTERISTICS 
Input Levels 
Input Loading: A ,B 
Output High: 

Output 7oltage 
Output Impedance 

Output Low: 

NOTE 

Output Voltage 
Output Current 

RCLM4oo standard signal J. evel s 
1 unit load 

Vout = 12-volt supply (output unloaded) 
440 ohms + 10 uer cent - -

0 V � Vout � O. 5 V 
- 23 mA � lout � +50 mA 1 )  

1) The sign is positive when the current flows towards the circuit. 

VB391 DA4o4 



RCLM�·OO DATA SHEI:Y.r 

A 
B 

.... 

t 

CIRCUIT DESCRl""PrION 

4 
3 

DD402 

D 0402 

+ 1 2V ..L 

HCSL: 51-V13390 

PP• 1 
March 1969 

The DD402 is a lamp driver for incandescent lamps , type CM33 0 ,  14 V ,  So mA or 
equivalent. 

The logical operation of the circuit is: X = - , (A A B ) .  I. e. the lamp will be  

lit when A and B are 1. 

SP:EX:IFICATIONS 

EL:EX:TRICAL CHARACTERISTICS 

Input Loading 
Output Drive Capability 

Max. Output Load eu._"!"Tent 

&WITCHING CHA.3.ACT�rs:rcs 

Min. Duration of On-Ti.me 
Min. Duration of Off-Time 

NOTE 

1 )  

1 unit load 
Max. two CM330 ,  14 V ,  80 mA or equi­
valent connected in parallel. 
150 mA 

10 us 
40 us 

1 )  On-time is the time the output is O. 

VB390 DD402 



DG401 

CIRCUIT DESCRIPTION 

RCSL: 51-VBl198 

PP• 1 : 2  
July 1969 

The DG401 is a low-pass filter intended to be used as an interface element 
between mechanical switches a.'1d RCLM.400 modules. The switch is co1mected to 
the DG401 with a twisted pair as shown above. 

Output F is O when the switch is closed (A and B shorted) and 1 when the 
switch is open. 

The maximum cable length between the switch and the DG401 is determined by 
the maximum resistance between A and B which will ensure a O at the output 

of the DG401. 

SPEX:: IFICATIONS 

ELEX::TRIC.AL CHARACTERISTICS 
Max. Input Current in A 
when shorted to B 

Voltage at A with open Input 

Max. Resistance between 
A and B for a 0 

-( 2. 9  + Nx; 1. 6)mA 
N is the fan-out. 1 )  

Min. +3, 5 V; Max. +4.3 V 

The voltage is measured relative 
to B. 

64 ohms for fan-out = 1 
27 ohms for fan-out = 2 

9 ohms for fan-out = 3 

DG401 1 



Vi.in. Resi stance between 
A and B for a 1 

SWITCHING CHARACTERISTICS 

Time Constant for pos.  Slope 

Time Constant for neg. Slope 

NOTE 

4. 1 kohms for fan-out � 1 
4. 1+ kohms for fan-out = 2 

4. 7 kohrns for fan-out = 3 

Approximately 36 µs 

Approximately 1.5 µs 

1) The sign is positive when the current flows towa:rds the circuit. 

DG401 2 
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CIRCUIT DESCRIPI'ION 

RCSL : 51- VB1�99 

PP• 1. : 2  
July 1969 

The DG402 i s  an interface el ement which is  used to connect the output of a 
logic el ement to the mu6o indicator tube.  

The c onnection of the DG402 and the DM160 indicator tube i s  shown on page 2 .  
The tub e will be  lit when a logical 1 i s  appli ed to the DG402. No  light indi­
cat es a o. The length of the wire between the DG402 and the DM160 is not 
critical. 

SPreIFICATIONS 

ELreTRICAL CHARACTERISTICS 
Input Loading 

&ITCHING CHARACTERISTICS 
Output Drive Capability 

negligible 

1 DM160 indicator tube 

ool!o2 1 



f\) 

From power 
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logic circuit  
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